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the stationary states only applies to the unperturbed hydrogen
atom, and that, as mentioned, the orbits in these states are in
general already strongly influenced by the presence of external
forces, which are small compared with those with which we are
concerned in experiments on the Stark and Zeeman effects. In
general the presence of such forces will lead to a great complexity
of perturbations, and the atom will no longer possess a group of
sharply defined stationary states. The fine structure components
of a given hydrogen line will therefore become diffuse and merged
together. There are, however, several important cases where this
does not happen on account of the simple character of the per-
turbations. The simplest example is a hydrogen atom perturbed
by a central force acting from the nucleus. In this case it is evident
that the motion of the system will retain its centrally symmetrical
character, and that the perturbed motion will differ from the un-
perturbed motion only in that the frequency of rotation of the major
axis will be different for different values of this axis and of the
parameter. This point is of importance in the theory of the
spectra of elements of higher atomic number, since, as we shall see,
the effect of the forces originating from the inner electrons may
to a first approximation be compared with that of a perturbing
central field. We can not therefore expect these spectra to exhibit
a separate effect due to the variation of the mass of the electron
of the same kind as that found in the case of the hydrogen lines.
This variation will not give rise to a splitting up into separate
components but only to small displacements in the position of the
various lines.

We obtain still another simple example in which the hydrogen
atom possesses sharp stationary states, although the change of mass
Df the electron is considered, if we take an atom subject to a homo-
geneous magnetic field. The effect of such a field will consist in
bhe superposition of a rotation of the entire system about an axis
through the nucleus and parallel with the magnetic force. It follows
immediately from this result according to the principle of corre-
spondence that each fine structure component must be expected
bo split up into a normal Zeeman effect (Lorentz triplet). The
problem may also be solved by means of the theory of conditionally
periodic systems, since the equations of motion in the presence
